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SIXTH ANNUAL REPORT OF THE DIRECTOR OF THE 
BUREAU OF SCIENCE. 



DlsrARTMUXT OF THE INTERIOR, 

Bureau of Science, 
Manila. August 5, 1907. 
Sir: The following report gives an account of tlie work performed 
in the Bureau of Science for the period from August 1, 1906, to Auguat 
1, 1907, together with such recommendations as to future improvements 
as seemed to me to he necessary. 

THE ETHNOLOGICAL MUSEUM. 

The Ethnological Survey, which was formerly a Bureau of the 
Government and which was transferred as a division to the Bureau of 
Education on November 1, IDO^i, was placed in charge of this Bureau 
one year thereafter. This division up to the present time has been 
confined to temporary and inadequate quarters; first in the district 
of Malate, subsequently in the General Government building on Tlaza 
Binondo, afterwards in the Bureau of Education. It has never had a 
place for the proper care and display of its materials, and therefore 
deterioration, breakage, and loss was the inevitable result. During the 
present year, sufficient funds have been available in the appropriation 
for this Bureau to alter and repair the quai-ters formerly occupied by 
the Bureau of Architecture and to place them in a fit condition to receive 
the ethnological museum. The transfer of this building to this Bureau 
was brought about after considerable delay and the adjustment of the 
appropriation was also aecomplished late in the fiscal year, so that we are 
only now in the position to begin to move the collection. Show cases 
in addition to those already on hand have been built, racks to hold 
weapons, shields, etc., placed on the walls, shelving put in to accom- 
modate specimens, and the entire space renovated and put in condition 
for a public museum. It is proposed to have this museum open to the 
public during certain houi-s of the day, and it is hoped that the migra- 
tions of the division of ethnology are now at an end. 

About one-fourth of the floor space available has not been utilized at 
present. It is obvious that room must be left for expansion of the ethno- 
logical museum and for other purposes. It is not deemed advisable to 
place the working collections of the Bureau of Science, such as the 
630S6 -2 3 
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ijotiiTi it-ill iKtrlinriuiii, the (iniilliolofiii'al, ^'(.viloi^iciil, iiriil mhvi- (.■iilkioliiiiis 
ill this building for many fiiiKlaiiiuiitai reasons. Soiiie of Uiest; are; 
The distance from the central ecientiflc bureau, wliich would operate eepe- 
(jialiy to the detriment of .both the botanical work and the investigations 
carried on in the Bureau of Science building which need the assistance 
of the botanists; the journey to and from the library is also one of the 
considerations and tliis is even a more serious matter. Much of tlie 
future work in botany will need laboratoiy facilities for the study of the 
histology of Philippine woods and of plant physiology and patliology, 
and none of tlie facilities for such investigations will be available in the 
new building. Therefore, it seems fundamentally necessary to provide 
room on Calle Herran for that class of work in the Bureau of Science 
which depends upon scientific collections. 

THE NESD OP A COMMERCIAL MUSEUM. 

In the past few years this Bureau has from time to time collected 
many specimens and prepared many products of commercial value in 
the development of the Islands; all of this material has been sent to 
various collections, exhibitions, and museums in the United States and 
none reserved here, so that the Islands are confronted with the fact 
that, whereas we are in every way endeavoring to enhance the availa- 
bility and volume of our natural resources, we have nowhere in Manila a 
place where strangers visiting the Islands can go to view specimens of 
the natural products and to obtain the commercial infonnation which 
is necessary for their intelligent understanding. Such a place should 
be in connection with the ethnological museimi, wliieh is already estab- 
lished. However, a commercial museum would be of little value were 
it not provided with a good division of information, a thoroughly com- 
petent man at its head and sufficient clerical assistance to collate and 
supply all details necessary to assist visitors in Manila. A classiiied and 
catalogued card system which would give all available information regard- 
ing the natural products, so collated that every detail available to tlie 
Government and to private persons would be collected in this central 
spot, would be of the greatest assistance in advancing the interests of the 
Islands. The subject of Philippine coals furnishes an example. There 
should be a place where a visitor could ascertain at once and witli the 
greatest facility the result of all analyses which have been made on 
Philippine coals, the percentage of efficiency resulting 'from boiler tests, 
.the location of the coal beds, the means of transportation to and from 
their location, the expenses of labor in the various districts, the wharfage 
facilities, and so forth. Again, if, for example, a stranger were inter- 
ested in a product fi-oni ?ome of the unexploited oil seeds oi' nuts found 
in the Islands, information as to the availability of these seeds, the 
opportunities for collecting, the percentage and the quality of the oil, 
and all other data regarding them should be available in such a division 
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nf tlio Government. 'J'ho viirious grades of Manila lieini) and the methods 
of reaching a classification Bhould be on file, and in each instance museum 
' specimens should accompany tlie records. The above are only a few 
examples which come to mind owing to past experience, and new questions 
are constantly arising. 

The system to be inaugurated would need to be thoroughly oi^anized 
witii means of obtaining very accurate and complete information, other- 
wise the proje<;t should not 1>e undertaken. One essential feature should 
be a complete collection of catalogues and price lists. The market 
values of all local and foreign commodities which may be a factor in the 
development ofthe Islands should be available, as under present condi- 
tions it is sometimes necessary for tlie visitor to call upon a number of 
Bureaus to gather liis information section by section, with the pissible 
necessity of making a long journey through the provinces in order to 
obtain even a preliminary view of the field. 

Much information which coiild really be made availahle is not now 
collected for the reason that tliere is no uniform system, and each Bureau 
of the Government is simply obtaining such data as it deems necessary 
for its own woi'k. Such offices as the Bureau of Education and the Con- 
stabulary could be utilized for systematically furnishing details fi'oni the 
provinces in regard to products, routes, or maps, and tlie mere fact that 
the attention of teachers and Oonstabulary officere is being called to the 
desirability of such facts and the existence of a central office for their 
pi'oper handling will do much to stimulate activity in the line of 
gathering information. 

AN ADDITION TO THE MAIN I BO ATO li ] D NC. 

Jn the past annual reports attention has 1 ee call 1 to tl e overcrowded 
condition of the building of the Bi ea f S e il inauguration 
of the new Medical Seliool, and the necess t> not o ly of j roviding space 
in this building for the advanced work of tl f utty 1 ut also of taking 
in a number of advanced students wl o nee I bette lac 1 1 ea than can be 
afforded in the Medical School, rende tl xcs. ty f r creased space 
in tlie building of the Bureau of Sc n an 1 o a} parent. The 

botanical, pathological, mineralogical f,eol gcal ani 1 tl jological collec- 
tions aie growing i-apidly and the sj a e a IftI le cl y a becomes pro- 
portionatdy less. T!ie subject was so st nglj j, I licfo e tlie Commis- 
sion that autliority has finally Ijeen g a t 1 to I a e jlans drawn for a 
wing approximately 110 feet long an I Of-et v le 11 s dldition would 
pi'ovide for tlie herbarium, the work in entomology, tliL collection of 
natui-al-histoi7Si>eciniene, the division of mines, and the new undertaking 
in the study of fish and fisheries. It is essential to the unity of the work 
and to the plan of a central scientific institution that the working collec- 
tions, together with the staff eonnef:teil witli tliem, should not he separated 
from the main structure. The need of intimate intercommunication has 
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(levelnpoil more and more sis the age of tlie Bnrpan iiicrcaKes and the 
vigorous carrying on of new work is only possible under the stimulus 
of proper surroundings. Future plans should also contemplate the ' 
union of the ethnological and commercial mviseums under the same 
roof as the working collections of the Bureau and connected with the 
present building. 

TUB NEW WORK IX ITKJL AN'D I'lSlTKlUEW. 

We have during tlie past year, in addition to the amalgamation of the 
Ethnological Survey with the Bureau of Science, added work in fish and 
fisheries. This has begun in a modest way by engaging the services of 
Mr. Alvin Scale, who has a large experience in the identification of 
tropical and especially Philippine fishes. Authority lias also been ob- 
tained for a voyage of the United States Fish Commission vessel Albatross 
to the Islands, for the purpose of exploration and investigation, the Phil 
ippine Government furnishing the necessary coal during her ttn} m these 
waters. It is obvious that, while this Government will obtain many 
advantages from tliis exploratory expedition, full and permanent results 
will not be available until we make up our minds to contmut, the division 
of fisheries as a permanent institution with equipment and facilities of 
its own. It is very certain, owing to tlie fact that the Philippine Ciovern 
ment will provide the coal for the Aibatrons that it will be entitled to 
complete duplicate sets of tlie collections to be made and aUo to a piompt 
report on the best means to be taken to increa-<e the commercial avail 
ability of the marine fauna, but this is not all It should he in a position 
to secure advanced advice and results befoie the appearance of the 
probably extended discussion which will be printed in Washington I 
hope that during the visit of this vessel to our water* plans m»^ be begun 
and funds become available for establisliing the system of floating stows 
which I have advocated in the past. The dnision of fisheries id cer 
tainiy of great importance when we consider the food value of the marine 
fauna to the people, and it should be continued with adequate ficilities 
aquaria, and personnel after the first exploiator^ work is oier One 
feature which I have dwelt on in the past, which I still consider to be 
not only advisable but almost necessary in this work, is the establishment 
of a public aquarium for the use of the people of the Islands. 

THK I'lIILTPPINE MEDICAL SCHOOL. 

The Director ol' the Bureau of Science was appointed dean of the 
school in December, 190fi, and as so much of the work of the new institu- 
tion is connected with tliat of the Bureau of Science, an account of the 
progreea of the school is included in this report. 

The Philippine Medical School was brougiit to a working basis during 
the past year and it opened its doors to pupils on June 10, 1907, the total 
number of admissions being fifty-four. The Commission appropriated 
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suffii'innt I'lLiids ti> ('stiil)lisli four viMrs iil' the coiirst.' iit Ihc j.rm'iit tiuw, 
fur altlioiigli tlie boani iif control and tlie fttciilty (ii'uitioti that a fivo 
years' coiirae was neeespary in the Philippine Islands, it was obvious tliat 
no students would immediately l>e available (or the fiftli year. The object 
of the school is as rapidly as possible to train Filipinos ae pliysicians, but 
witli the conditions which confront lis, it does not scorn feasible to allow 
the students to graduate with less than a five years' course of study. 
However, it appeared necessary, in ojder to give an O])])ortunity for many 
applicants wlio had not been trained in the (iovernrnent sdiools, for the 
present to be somewhat lenient in the entrance examinations, the standard 
to be gradually raised as a larger number of the Pliilippine population 
becomes familiar witli our methods of pielimmaii stud\ and with the 
English language. It was also deemed e^fential to admit as achanced 
students a number of applicants who had pre\iousl\ studied medicine m 
other seliools. While they have not tlie pielimmar\ tiaming which we 
will require of our own beginning classes, ne^erthless, bv sueli admis 
sions we will be giving an opportunity for nian^ to take laboratory work 
and to become faniiliav with laboratory metliods of m truction who other 
wise might not have l)een able to gain these ad\antage8 Tlic students 
in question will undovibtedty be moie oi less weak in the licginning work, 
but they nevertheless will be available for sanitarv woik m the Islands 
much soMier than if we were compelled to wait foi tlie first fieahmaii (Jass 
to graduate. They have been admitteil as spetial students and will onh 
be considered candidates for a degree if aftei one \eai of studi the\ proie 
themselves to be fit to continue the worl 

As soon as the doors of the school were opened one great necessity at 
once became apparent, and that was the need of increased clinical facili- 
ties. Tlie material at Ht. Paul's Hospital is practically all that is avail- 
able. The Civil Hospital is a pay institution and at such a distance 
from the Hedieal School that the lose of time in journeying to and 
fro is prohibitive. This lack of clinical material emphasizes even 
more strongly the fact that the Philippine Islands need and must have 
a well-«]uip])ed general hospital, with a minimum of ;t5() beds for the 
first year. Indeed, for a city of the population of Manila, with its 
many near-by suburbs, an institution of 1,(>0() Ijeda would ultimately 
not be unreasonable. The necessities of medical instruction vvill then 
inevitably lead to the conclusion that the faculty of the school must 
also cKjmprisc the staff of the hospital, and such being the case it would 
seeui more advisable to- have the hospital under the immediate direc- 
tion of the hoard of control of the Jledical School, rather than to place 
it under any one Bureau. 

It seems evident, to judge from the results of the first year, that we 
must expect larger and larger entering classes as time goes on, and the 
temporary (piarters of the school wdl soon be inadequate. An appro- 
priation of P250,00() has been made for the construction of a new 
fi308fi 3 
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buildiug wliiuli is lo be in close pi-oxliiiitj to thu present laboratories 
of tlic Bureau of Science. 

Tlie advantages of the Medical School will be felt not only in the 
training of pupils and in the general intellectual advance of the people, 
but also in the fact that its establishment will be another step toward 
making Manila the medical center of the Orient. Already we have 
called to the school an anatomist and a pathologist who are thoroughly 
trained in their respective lines, aJid we hope within the next year to 
be able to call to the faculty a physiologist and a pharmacologist. 

The gradual rounding off of the Medical School is therefore begun 
and no one who realizes the reputation which in the past the Philip- 
pines enjoyed from a sanitary standpoint, and who compares this 
reputation with the real facta as they exist to-day, will hesitate to say 
that the future advance in medical education, with the forming of a 
thoroughly competent medical faculty and hospital staff, will be one 
of the greatest factors in promoting the interests of the Islands. 

The Bureau of Science has been especially affected hy the opening 
of the Medical School, because six of its memhers are more or less ac- 
tively engaged in teaching. The pressure on this Bureau in this respect 
has been far greater than that on any other; in fact up to the present 
time no other Bureau has been in a position to give any gi-eat amount 
of 'assistance. This condition of affairs is obviously one which neces- 
sitates extra work and which also makes it necessary to keep the biolog- 
ical staff of the Bureau at a maximum at all times. 

A GRADED SALARY LIST IN THE BUREAU OF SCIENCE. 

The appropriation for the present year will enable the Bureau grad- 
ually to introduce a graded salary list in all divisions and so it will be 
able to offer greater inducements for men to come to the Islands to take 
up scientitic work and to remain in the service. While it is true that 
no changes have been made in the lower salaried petitions, nevertheless 
the plan of grades will be such that members of the scientific staff will 
have a steady opportunity for promotion as resignations occur in the 
plaees above them, until they reach the highest positions. The inter- 
vals between the salaries have been so adjusted as to apply equally to 
all divisions of the scientific work and in the future it will be the fixed 
])olicy of the institution to allow no changes in salary for the benefit 
of the individual, but to improve the condition of the members of the 
staff by regular, graded promotions. Such opportunities should form 
a great inducements for prospective candidates to enter the service of 
this Bureau, as before they are admitted they will have before them 
a clear and permanent schedule of the places above them, and a definite 
knowledge of what they may expect. 

However, advancement to the upper positions will only be possible 
to those in the lower ones who have shown themselves capable of in- 
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depeadeut endeavor aud investigation. If sueli promotions were to be 
made simply because of lengtli of service, tlie ultimate condition of tbe 
laboratory would be to have all of the higher positions filled by persona 
incapable of advancing the work of their respective divisions and not 
fitted to direct the research or the scientific work of those below them. 
Such a condition would involve the stagnation and ultimate dissolution 
of the laboratories. 

The keeping in a subordinate position of a man who has not shown 
himself capable of advancing his work to the higher plane of investiga- 
tion and direction will of course be a situation which will bring its 
difficulties upon the Director, as ultimately he alone will have to give tlie 
decision and i-un counter to the hopes of a number of employees who 
may be doing faithful and conscientious woi'k. but a rigid application 
of the policy of i-eserving the higher places onl\' for those who are 
capable of following advanced and independent i-esearch is so obvious 
that the situation will ha\e to be faced in each individual instance and 
action taken accordingly. Such a condition must confront everyone 
who has charge of an institution in which a large part of the work is 
that of scientific investigation, and no mechanical method of promotion 
can he devised which will give the efficiency jieccssary for the main- 
tenance of this Bureau on the high plane which it has assumed in tlie 
past. This condition must be thoroughly underhtood by prospective 
candidates before they enter the service, so that if they are not capable 
of the work of the investigator they need not unduly expect promotion 
to the upper grades. It may follow from this that in the future it 
will not infrequently happen that calls to the Bureau will be made directly 
to the higher salaried positions. 

In the plan of the appropriation it was taken into account that tlie 
adjustment of salaries and promotions in the scientific force would not, 
excepting in special instances, he made sooner than one year after the 
previous promotion had taken place, and if this policy is carried out 
the Bureau can meet its salary obligations on the new basis. It will 
lie true that the next following year, if it should chance that all places 
available on this basis would be filled, the present appropriation would 
be insufficient. This must be taken into account before the end of the 
present fiscal year. However, it has in\ariablv been true in this Bureau, 
as in others, that all positions are not occupied at one time, and it is 
also true that toward the end of a given fiscal year a number of 
employees usually take their vacation and have their leaves commuted. 
Such commutation obviously relieves the next fiscal year. The exact 
sum necessai'v to meet all of the salaries as they have been authorized 
can theref()R' not definitely l>e stated at present. A very few future 
alterations in the salary list can advantageously be carried out when the 
time comes, by the consolidation of two or more lower paid positions 
into one higher one. Under these conditions we niay look forward to 
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basis. 

UOUTINK WOIiK. 

lioutine analyses and examinations of tlie kind we liavu been ac- 
customed to in tlie past have rooently diminished . This diminution is 
owing to the fact that the Bureau of Customs has gradually had many of 
the questions adjusted whicli needed laboratory advice, that the Bureau of 
Agriculture has not continued its policy of extensive soil analyses, that 
■ the Bureau of Health and other Bureaus have ^leo in the past few 
years of experience gradually advanced themselves to a condition where 
fewer analyses are necessary. In the Biological Laboratory, we shall 
as a result have an increased opportunity for the careful study of tropical 
diseases, where in the past much time has been taken by the wholesale 
routine examinations which could not Uioroughly tw considered and 
digested, an example of such wholesale routine examinations being the 
examination of rats for plague. It is tlierefore hoped that the next 
years will bring more penuanent results in the understanding of our 
hygienic conditions. An advance is already being made in the study 
of animal parasites which affect a large number of prisoners at Bilibid 
and which are believed to be a serious factor in the present mortality 
among the people of the Islands. While such parasites may not be the 
immediate cause of death, nevertheless, in weakening the condition of 
the populace they do give opportunity for the more ready attack of the 
people by other serious diseases. A further discussion of these questions 
will be made under the heading of the Biological Laboratory. 

The decrease in the custom-house and other routine analyses in the 
chemical laboratory has been more than offset by the work of stand- 
ardizing weights and measures, which at times has been very heavy 
and exacting, and by the greater number of determinations we have 
made for private persons and firms, and as soon as we are able to make 
feasible the operation of Act No. 1055, which has as a short title "The 
Pure Food and Drugs Act,*' we shall within the next few months have 
coming to the laboraloi-y daily a large number of analyses, so that the 
routine work for the next year in this branch of the service will pre- 
sumably show a very large increase. 

One matter which should be brought to the attention of the various 
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Bureaus is tlint ihc t'heniioal iaiioratory is in a position to examine and 
test materials puroliasetl in large lots. It has always been a matter of 
surprise to jiie that organizations suc-li as the Bureaus of Supply, of 
Public Works, and others, whieh deal in contracts for paints, oils, var- 
nishes, alcohol, steel, and imn, liave not systematically subjected their 
contractors to rigid laboratory examinations as to the quality of their 
goods. Samples of all articles of the above and other classes which are 
purchased for the Government unquestionably should be siibmitted to 
the lalKiratory as a regular routine performance, T!ie results would save 
the Oovemment loss in the purchase of inferior articles and would assist in 
e¥er\' way in the saving of money. The laboratories have been organ- 
ized with this as one of the ends in view, and advantage has not been 
taken of the chemical laboratory for the examination of materials to as 
great an extent as should be the ease. It is also suggested that many 
instances might arise where officials of the (rovernment other than those 
connected with Buieaiis could very well refer mutters of scientifie im- 
portance to llic laboratories as a preliminary to I'urflier consideration. 

A I 1 MINT TESriNf HBOIiVIOll 

The testing; of cement la at piLitent undertaken m several divisions 
of the Gouinnient and probabh as a cement testing apparatus is not 
very expensive and thi. whole time of one mm m each dnision ig not 
necessary the separation of this class of laboiator\ work in several 
parts of the Go\einment is not a detriment a« regards expense "Je\t,r 
theless attention should he called to the fad that if all ot this work 
were to he carried on m the cential lahoratorj, it would bt ot so great 
a -(oliimi. as practicalh to occupi the lime of one man with one oi two 
issistants and consequently a probable itduction of tost would lie 
appaient -V gieater additional ad\antagi m found in the fact that 
the person making the tests would he a man thoiou{,hlj tiaineil for this 
purpom who would ultimately ha\e a \en txtemkd e\peiieuce witli all 
of the chss(s of cemtnt im])orted into the Islands and so a central 
plate would e\i<it where all knowledge as to tht standaid ind qualit\ 
of thtsc materials would be concentrated Suth a proteduit would also 
assist the laboratoins in working out the problem of the development 
of the natne cement industrv Therefore for many reasons it would 
Ktm advisil It toha\t all « oil ontemml ttstinjdme in tmi institution 



The Bun lu 1 Sti nt. is ba k n tht tise with ithu Burtiuh and 
diviKionb oi the (io\tinmLnt Ims been muth hampeied by the confusion 
and tontradittionf whith are found m the existing maps of the Islands 
Good maps aie *er\ useful toi oui lollectorh and topographical maps 
are necessar; foi the dmsion of mints Tt is to he hoped that during 
the prewnt \cai some ateps ma\ Ik taktn towaul uniting the results of 
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all map work being carried on iiniler tlie Government ami thus establish 
a progress map of the Ifllands, A beginning in this direction is already 
planned. A coniplete topogi-aphic map of the Islands, eyen with large 
eoQtours, would be very expensive and the cost could scarcely be met 
by this Govennneut, but it is perhaps possible that these sttrveys which 
are so fundamental to work in the Islands may at some time be under- 
taken from funds appropriated by the Congress of the United States, 
and by ofRcials of the Geological Survey. If money were ever to be 
ap])ropiiated foi- this ]>urpose it is certain that we in the Philippines 
who are interested in the matter would give all the assistance in our 
power. 

STOCKS FIELD BV THE PtrBCHA8IN0 AOBNT. 

One change which thieitei seiinu^h to hamper our work i'. tie 
leduction in stxks. held b> the PiiKhasing 4gent We ha^e been ac 
customed ti h^ld m reserve manj ihemicals and pieces jf ipparatu' 
lor which the Bureau hah not suflicient toia^e loom Some ot these 
materials maj not be needed foi two oi thiee >eais but no one can 
piedict just what work we will be ciUed to do dining am gnen year 
To purchase mateiials fiom al load takes from six to nine months and 
n the cise of the common icids supplies accurately cilculated to last 
ne year ma^ be thrown overboard m tiansit as has frequently hap 
penel When a laboiatorv needs a certain thing it needs it ladh and 
the work must be suspended nntil it arrives. For these reasons, in the 
case of the Bureau of Science at least, it would be advisable to allow the 
Purchasing Agent to caiTv more than one year's supply. 
THE LIBRARY 
The past year as a 1 nle ha bee etlc ot ttatr ntl 
history of the linirary More 1 as I een a n pi shed tl a t p el 
ing one, although tie wo k of svstenat organ zation has only Iwen 
begun. Nevertheless n an letails wl ch referred to old i lis an 1 
vouchere have been settled after nui ero s d sco rage nei ts an 1 tl e 
will not. again delay tl woik The access on ng of the large numb 
of volumes which cai e nto the 1 hrar i the arly h storj of tl e B 
reau, at a time when o 1 is ere not so clearly prepared anl vhen 
large masses of books w r I ougl t natatie lasl een o plete 1 

RPN> lAL or OLD ORDFItS 

The old orders for I ooks vl 1 were o tstand ng and vl cl had not 
been filled and which a] p irently ere ot 1 eing hlle 1 ! tl e 1 ook dealers 
with whom they were placed ve e canceled and replaced m the tiscal 
year 190? by new orders f r 458 t ties Tl e result has been n ost satis 
factory so that, with the except o i of re ]u s t ons f r 1 ooks sent d i ng 
the year 1907, there now re a n o 1 "56 of the a! e t tl s ny part 
of which still are undel vered anl a n lie f pa t al lei re of tl ese 
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have hfieii made. Tim undelivered portions consist of iiooks ont of print 
and of parts of sets of periodicals and also of the publications of learned 
societies whidi are difficult to obtain in the book trade and which can 
only be seenred aa libi-aries and collections of books are offered for sale 
from time to time. Among the sets completed during the year the 
following may be mentioned: American Journal of Seienee (Silliman), 
Arbcit«n des phamialioiogischen Institutes zn Doipat, Arcbiv der Pliar- 
mazicj Archiv fiir Demiatologio nnd Syphilis, Aivhiv fiir experimentelle 
Pathologie nnd Pharinakologie, Arcliiv fiir Schiffs- und Tropen-Hygione, 
Archiv fiir Hygiene, Archives de Biologie, Archives des Sciences Biologi- 
ques, St. Petersburg, Beitriige zur cliemiachen Phyeiologie und Pathologic, 
Botanische Mitteilungen aue den Tropen, Centralblatt fiir Agricul- 
turchemie, Centralblatt fiir die Urenzgebiete der Medizin und Chirurgie, 
Centralblatt fiir Gynakologie, Ohemische Industrie, Coniptes rendus de 
la Soci&t^ de Biologie, Deutsche medicinisehe Wodienschrift, Historische 
Stiidien aus dem pharmakologisehen Institute zu Dorpat, Jahresbericht 
der Phannacie, Jahresbericht der chemische Te{'hiiologie, Journal de 
Medeeiue Veterinaire, Journal of the Anthropological Society of Bombay, 
Journal of Botany, British and Foreign, Journal of the Straits Branch 
of the Royal Asiatic Society, Ijangenbeck's Archiv fur klinisehe Chimrgie, 
Mittheilungen aus der Grenzgebiete der Medizin imd Chimrgie, Monata- 
hefte fur praktische Dermatologie, Miinchener medicinisehe Wodien- 
schrift, Oesterreichiscbe Chemiker-Zeitung, Oesterreichische Monats- 
schrift fiir Thierheilkunde, Paleontographiea, Philosophical Magazine, 
Physikaliache Zeitechrift, Prager medicinisehe Wochenschrift, Societas 
Entomologica, Stettiner entoniologieche Zeitung, Transactions of the 
Congress of American Physicians and Surgeons, Vierteljahresschrift auf 
dem Qebiete der. Nabrungs- und Genussmittel, Wiener medicinisehe 
AVochenschrift, Zeitsehrift fiir angewandte Chemie, Zeitschrift fiir 
Elektrochemie, Zeitschrift fiir ftffentliche Chemie, Zeitschrift fiir 
Pflanzenkrankheiten. 

In addition to the abo^e regular periodicals, the following important 
extensive works have been secured: Challenger libcpedition Reports, 50 
volumes; Wilkes Exploring Expedition, Mammalogy and Ornithology, 
1 volume, with atlas; Herpetolog>-, 1 volume, with atlas; Manual of 
Conchology, Philadelphia Academy of Science, Marine Univalves, 17 
volumes; Catalogue of the (>)llection of Birds' Kgga in the British 
Museum, 4 volumes; Hand-List of the Genera and Species of Birds, 
British Museum, 4 volumes; Deutsche Kllnik, cti'. 

NUMBER OF VOLUMES A\D USE Ol-' TJIE I.milAItV. 

We are not yet in a position to give the exact number of volumes in 
the library, as tlie accession books have not yet been completed owing 
to the lack of clerical assistance, but it is probably a conservative estimate 
to place it at 95,000 volumes, exclusive of about 600 maps and of trade 
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catalogues, which alone anioimt to iiiorti than 3,00i). \Vlien the accession 
records are conipleted to June 1, IDOfi, and an inventory made from that 
date, we shall he able to give an exact statement of any losses which may 
have occurred, but only two hooks and six pamphlets have tjeen reported 
as inissing in the work up to June tO 1 )04 and there is still a possibility 
that one or two of tliene maj be found 

All of the titles wliith have l>een atcesiioned, including the pamphlets 
to June "!() l'HI4 have had liook nunilierB assigned to them and shelf list 
and main iiiiiioi caid« made hut m about 10 per c(nt of the titles the 
ttass numbei ha*! not >et been deteimmed consequenth the cards aie not 
\et ready for hlmg and use No subjcft or title eardii have lieen made 
for the entire series but the work hah been well l>egun 

The nei.eBf-itv of an aa«iEtant libranan has become so appaient since 
we haie "seriouah pushed the work of accessioning and cataloguing that 
the Comniif*ion authorized the position in the present appropi lation bill 
and steps vill bt tal lii in obtain this impiovee at as earh a late as 
possible 

Although tins lilian !-■ intended primarih foi lefeiencc the letorl 
of boirowLis cards for the nar since tlie last annual report shows 3 S4S 
titles taken out In 117 peisons this being in addition to the hooks taken 
b\ \anoiis Buitaus upon memoiandum receipt and repoits from the 
latter also show a considerable circulation It is ceitam that with the 
establisliment of the Medical 'School tlie circulation of the librarv will 
gradually inneasc during the present year it is alreadv ttue that a 
nunibtr of the students lie in the reading room daih woikmg at the 
literature of the subjects, with which they aie occupied 

Fifteen hundred \oluines haie been forwarded to the printei t)r 
binding during the past year. We have also received the initial shipment 
of tlie printed cards of tlie Library of Congress, a partial set of which, 
including all scientific titles, was sent to this library without expense, 
the only requirement being that the carrls should t>e filed and available 
for consultation. The proof sheets of all the cards printed by the 
Library of Congress are received regularly, and all cards desired are 
cheeked and ordered by serial numbers. This list should be of great 
assistance in bibliographical work. 

It is certain that better service can be given at the loan desk with 
more assistance. The increasing use of publications taken outside of the 
buihling makes it important that this work should l>e attended to carefully 
and systematically. This is especially true because the library is ao 
situated that it can not be locked, so that all possible protection must 
be given to guard against the loss of liooks. It would seem unfortunate 
to place doors and locks on the library, as it is so frequently used by 
responsible persons outside of the hours kept by the Bureau, but if our 
accessioning should at any time reveal any consiilerable losses, we shall 
probably have to install iron gates. 
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MISSI^O NUMIIBRS OF PUULICATIOKy, 

Ihe gieatest "ingle piLce ot work uiideitakeu duimg tlie veai hn^ 
been in effort to fill in the mi'-'^mg numberh of pulilicatione wherever 
it It. neees'^arv to tomjlete i^olumea which need to be bound Tins in 
lolves not onlj completing set tKm the date ot their pubhcation but 
also the punhase )t iiidividnal numleis Man^ titles have been trans 
feired to this libiaij from time tu time whnh contain incomplete 
\oluniee Misbing numbers weie ordeied tor such volumes of these is 
the Bureau making the transfer desned to Jme completed and lound 
\ veij seiiiHs que tion m the Philippines is the number of losse m the 
mails affecting oui regulai receipts both of sul sciiptions and exchanges 
In some instaiires wheie journals ha^e not tome m the mail «e ha\e 
waited foi fr im one to thiee jears to seciiit the missing parts fi im the 
publishers fi through exchanges but without success Eventualh we 
have been compelled to older several thousand single numbel^ to fill the 
\arious needs lequihiticns fii 121 titles including fiom 1 t> 13j num 
bers each being plwcd at one time Ihe making up of tJiese nders 
lequires careful and pamstalang work to a\oid duplicating numbers on 
hand or obtaining something not wanted by the scientific wukeis oi 
leordenng before theie has been time to Iieit fiom the latest pieviouh 
request oi failing to specify indexes and title pages where needed and 
so forth Piobail} not more than "^ jer cent of these oidei's have been 
hlled U] to the present time and it is more than likelv that we shall 
need to do mu h more work and in some instances wait foi veais before 
these volume'* are all completed 

During the present year we have done much to add to oui stock of 
United btatcs Govemnient publications ^^e liave leceived several hun 
dred missing numheis fiom the Depaitnients of Agncultuie and of 
Commerce and Labor, the Geological Survey, and the various divisions 
of the Smithsonian Institution, and in one or two cases our sets have been 
completed with tiie exception of a very few numbers. A member of the 
staff is now on lea e n tl e Un ted States and 1 e will make a personal 
effort to se r n re of th n ss ig numbers 1 le he is in Washington. 
A list has al o been I tte ! to the doc n nt d vision of the Executive 
Bureau, Ma la anl t Rlojedthat m 1 ers may be secured from 



EXCHANGES AND THE JOUUNAL OF SCIENCE. 

A large number of the publications of foreign governments have been 
received during the year, and among these the rejiorts on flsh and 
fisheries are of especial importance. Exchange relations have been 
extended in many cases to include old numbers as well as current 
issues and much of value has been added to the library in this wav. 
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Actual exchanges for the issues of the Philiiipine Jnurnal of Science 
nww numher 315 antl mam ol the puhlisherH have either sent or ex- 
pressed their willingness to forwar<l to \ia their earlier volumes in 
return for the previous publications of the various divisions of the 
Bureau of Science. 

The Library of Congress also aendw regular issues of "want" and 
"offer" lists to us, which we have already taken advantage of. It no 
doubt will often be possible in this way to secure missing nnmhers not 
available elsewhere. We are making up a complete list of our duplicates 
and wants, and in time hope to enter into exchange relations with many 
libraries and institutions. 

The library, in addition to regulating the exchanges for the Philip- 
pine Journal of Science, has maintained general supervision over the 
mailing of all copies of the Journal not forwarded from the Bureau of 
Printing. This includes copies sent to the various other publications 
for review, samples for advertising purposes, numbers furnished to sub- 
scribers through our various agencies until the money is received by the 
Bureau of Printing, and the forwarding and keeping the records of 
advertising matter concerning the Journal. A record of the disposal 
of all previous publications from all divisions of the Bureau of Science 
has also been kept. We have been able to reduce the detailed work on 
the Journal during the past three months by competing a printed 
mailing list, so that now the business office takes care of the supers i'iion 
of the mailing of the Journal of Science. 

THE DIVISION OF BIOLOGY. 

Only a few changes in the personnel of the Biological Laboratory took 
place during the past year. Dr. Philip H. Garrison, detailed from the 
Navy, reached here on January 10 to take the position of medical zoologist 
of the Bureau of Science, and since that time his work has advanced 
rapidly in the study of parasitic diseases infecting the prisoners in Bilibid. 
A statistical paper on uncinariasis and the proportion of prisoners affected 
will appear in the near future. Other work, including the investigation 
of the life historv of para'*ite« and the identificitions of new species is 
necessary and will tike loiue time but certiinlv good icsults nii> be 
expected. Dr darri'^on has also begun a helminthological collection in 
the pathological museum "o that in the futuie we may ha\e a complete 
record of all the para'-ites we ha\e encountered as well as material foi 
exchange with other museums Eientualh this protedure will enable 
us accurately to identify many of the parasites of the Philippines and of 
other countries. 

The position of clinical laboratory assistant so long vacant was finally 
filled by the arrival of Dr. Bowman. 
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I'LAGUU VACCXNATION, 

The chief of the Biological Laboratory, Dr. Strong, on July 3 left on 
vacation for Europe and the United States. Before going, he completed 
a long and painstaking work on tlie plague organism and the most 
advisable method of inoculation against plague. Tlie extensive results, 
which, involved experimentation with many small animals, appeared in 
the third number of the medical section, Section B, of tlie Philippine 
Journal of Science of this year. The work will certainly he authoritative 
on the subject of plague inoculation, and it is hoped that the method 
based upon tlie use of attenuated organisms will be given a rigid and 
extensive trial in countries where plague is unusually prevalent, and if 
such trial is given, the laboratory has every confidence in the results. Dr. 
Strong will work in various foreign laboratories during his leave and 
therefore will be partly carrying out tlie policy which has been the ideal 
one for the Bureau since its inauguration, namely, to have every scientific 
worker given an o])portunity to visit the laboratories of other countries 
once m a certain period of years. In the instance of Dr. Strong this has 
been done bv not utilizing his leave for the past four years, but it would 
seem desirable m an institution of this kind, to have an arrangement by 
which eath emplojee who would need tiie benefit of foreign study would 
have one year m live on full salary for this purpose. 



PtTBLICATIONS AND INVESTIGATIONS OF THE BIOLOGICAL LABORATORY. 

The work of the Biological Laboratory has appeared in eight papers 
during tlie year, all of which have been issued in the Philippine Journal 
of Science. The titles are as follows: Studies in Beriberi, by Maximilian 
Herzog; The Cultivation and Patliogenesis of Amaibje, by W, E, Mus- 
grave and Mosee T. Clegg; The Types of Bacilli of the Dysentery 
Group, by Y. K. Ohno; The Toxic Action of Saponin, by Harry T. 
Marshall; Agenesis of the Vermiform Appendix, by Harry T. Marshall 
and Balph T. Edwards; Paragonimiasis in the Philippine Islands, by 
AV, E. Musgrave; A Consideration of Some of the Modern Theories in 
Relation to Immunity, by Paul C, Freer; and Studies in Plague Im- 
munity, by Eichard P. Strong. A number of papers whicli represent 
last year's work are still in press. Among these are articles by Drs, 
Musgrave and Marshall on "Gangosa in the Philippine Islands," and a 
paper on "Infant Feeding," by Dr. Musgrave. The following investiga- 
tions are under way but not yet completed : Dr. Musgrave and Mr. Clegg 
are occupied in a study of parasitic appendicitis, for which material is 
on hand, and a consideration of the treatment of malaria, with statistical 
studies of the eases in St, Paul's Howpital. Abundant material for this 
work is also available. Clinical observations on beriberi are partially 
advanced, but much mor3 needs to be done. The same is true in the work 
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on the subject of the use of the Eoentgen rays in the treatment of this 
disease. Dr. Musgrave has also continued some of his previous work 
on amcebiasis, reports on ten cases of amccbic cystitis, two of amoibiBeniia, 
and fifty of amcebiasis without diarrhoea being practically ready. The 
investigation on the symbiosis of amcBbse and its iniluence on the patho- 
genesis of the organism, the influences governing its virulence and 
observations on the biologic history of amoibEe are being continued. Di'. 
Musgrave has also just undertaken a series of studies on the biology ami 
the cultivation of the Bacillus hprtt and on the transmission of leprosy 
to lower animals. 

Drs. Musgrave and Bowman have begun a study of endemic pai'otitis. 
Dr. Marshall has studied and completed a work on a nodular form of 
amcebie dysentery and has finished a paper on gangosa in the Philippine 
Islands in eonjnction with Dr. Musgrave. He has ready for publication 
a discussion of the histology of jaws and has undertaken the study of 
the toxins of the dysentery bacillus and of the cholera spirillum. He also 
proposes to begin work on the etiology and serum treatment of beriberi. 

Dr. Edwards is engaged on the subject of conjunctivitis of the Tropics, 
and the study of certain fluke infections. 

Dr. Ohno has been at work on the various types of dysentery bacillus ; 
in addition he has endeavored to begin the preparation of rabies virus 
from material found in Manila and has carried the work along to a 
point where succe^ seems reasonably certain. He has also undertaken 
the isolation and preparation of nitrogen-absorbing bacilli, so that in 
the future a supply may be available for agricultural work. The manu- 
facture of mallein in the Bureati of Science has also been in the hands 
of Dr. Ohno. 

The work of Dr. Garrison has already been mentioned in brief. He 
is engaged in a study of the life cycle of the trematodes and it is bojjed 
that this obscure question may be cleared up in this laboratory. 

The routine work of the Biological Laboratory has been lessened 
during tlie past year because of the absence of epidemic diseases so that 
it has been easy to keep it on a proper plane. However, a force must 
always be in I'eadiness properly to handle any emergencies which may 
be brought about by epidemics. 

The investigations which have been begun and outlines of which have 
been given above may seem too ambitious for the force we have and 
unquestionably some of the topics will not lead to far-reaching results, 
but out of the entire number some researches should result. The Bio- 
logical Laboratory can only accomplish good results by a continuous 
and earnest attention to laboratory and, if possible, clinical investigation, 
by an effort at all times to secure material, even at personal sacrifice of 
time and inclination, and by a continued policy of actively and energet- 
ically pushing forward in its ovni field. It is not to be presumed that 
a man can always have at hand an absorbing and important topic. 
Research work in medicine must go with the materials available, but it 
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is certain fliat any member of tlie B!olog:i<'al Laboratory who hopes to 
continue his connection with the Bureau must continually be prepared 
to make the most of his opportunities and to spend his time wlien not 
engaged in routine work, in investigations which he makes an effort to 
find, and not simply in waiting for what may come to his hands. 

THK PATHOLOGICAL MUSEUM. 

Ml \\ill\ un„ m the last few weeks has undertaken the preparation 
of a caid catalogue of the pitholigical museum and the relabeling with 
pnnted labels of all of the exhibits This step has become necessary 
owing to the growth of the eoliection and it must be pushed rapidly to 
iompletion if we wish ultimately to a\oid some loss. In addition to his 
work 111 inectimmg and the piepaiation and care of specimens for the 
pathologiail museum Mi Vi illyoung w is sent twice on trips through 
the Islands to assist the Bureau ot Health in the positive diagnosis of 
lepiosv m the cases of indniduals to be transferred to the leper colony, 

IIIE SERUM SECTION OF lUi BlOLOGlOAl. LABOEATORY. 

Ihe seium =iection of the Bjolygiual Labraaton on January 1, 190'i', 
ga\e up the lbil an I immunization of tattle used in prepai-ing rinderpest 
serum, this work being transferred to the Buieau of Agriculture. Up 
to that date the piepaiation <il aiiti imderpest feiuiii was in iniinediate 
diaige of 111 Albert M Newb} Ihe Bnieau in the first days of the 
fiscal year, had its cold storage stocked with about 1,300 bottles of anti- 
rinderpest serum and as no epidemics of rinderpest of a serious nature 
were reported, it was decided gradually to eliminate from the herd a 
number of animals which were not desirable and to keep it at a minimum 
in the belief that the reserve serum would be sufficient to last the Bureau 
through the interval of time necessary to bring new animals to a point 
where eeruni could be taken. However, early in the year the call for 
serum from the Bureau of Agi'iculture became very serious and the reserve 
was rapidly exhausted, so that this Bureau was once more compelled to 
purchase a large number, of animals and increase its herd. Seventy-two 
serum animals were transferred to the Bureau of Agriculture on the 1st 
day of January and since that time the latter Bureau has also been making 
extensive purchases. The system adopted is as follows: The Bureau of 
Agriculture sends to the Bureau of Science all serum after it is separated 
from the clots, the shipments being in 5-liter, sterile bottles. This serum 
is then centrifugated, filtered, tested for sterility, and bottled in the 
serum laboratory of the Bureau of Science. 

One difficulty in the past and a cause of grave loss of scrum fias been 
its contamination by organisms. In the Philippine Islands, during 
the dry season when dust from the streets pervades everything, it is 
almost impossible to earrj' on an operation such as the talcing of serum 
from rinderpest animals, where large quantities are required, in an 
absolutely sterile manner._ I'dtering the serum docs not seem to he 
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feasible as it soon clogs the filter, but in the latter part of 190R it was 
aseertained that centrifugating the aerum, and subsequently filtering it, 
rendered the latter operation easy, and beginning with that time all 
rinderpest serum has been centrifugated and filtered, so that losses from 
contamination are now avoided. As our present centrifuge is a small 
one and entirely inadequate to do the work, it was decided to purchase 
a large machine capable of holding 10 liters at one time and also to order 
a second senim-filtering apparatus, a duplicate of the present one, so 
that when necessary we could handle large quantities at a time. The 
apparatus has been ordered and it presumably will reach here before the 
end of the present year. It has a capacity of 10 liters and will require 
about 13 horsepower. When this new machine is in place it is hoped 
that we will be able directly to centrifugate the blood of the animals 
and not be under the necessity of allowing it to stand for the formation 
of the clot. The process of eentrifugating blood should increase the 
yield of the serum very materially, and in that way cut down the ex- 
pense of operation so that the centrifuge will pay for itself in a little 
over a year. 

The preparation of vaccine virus has continued steadily throughout ■ 
the year and no difficulty has been encountered in keeping on hand a 
sufficient supply of active virus to meet the demands. 

■ We have had some trouble with our serum horses during the past 
year, especially with the ones we were immunizing with the living, 
virulent cultures of the pest bacillus. It has been found impracticable 
to emplov old or condemned horses, as a number of this class developed 
severe arthritis in the legs, from which they could not recover. It ap- 
pears that if living, virulent cultures of the Bacillus pextis are injected 
intravenously into a horee not perfectly sound, serious inflammation 
results. We have therefore been compelled to change to the use of 
perfectly sound horses and with these we have as yet had no difficulty. 

Anti-diphtheritic and anti-tetanic serum has been supplied by the 
laboratory for some time and no change has been made in the methods 
of preparation. An increased demand for anti-tetanic serum has been 
evident during the year. 

We are now immunizing horses against cholera, and hope, if we should 
have the misfortune to have a more or less severe outbreak of that 
disease, to have an opportunity of testing the curative value of the serum 
at the contagious-disease hospital of the Bureau of Health. 

The serum for bacillary dysentery and for typhoid will soon be ready 
for distribution. The demand for cholera prophylactic and plague 
prophylactic has been practically nothing during the year, as no epidemics 
or even eases of the diseases in question have occurred. The demand 
for raallein has also been limited as glanders has become less frequent, 
but we have kept on hand a sufficient quantity of this product to meet 
the demand. 
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i\-vt;hti<!ations of the ar.iWM section. 

A study of tJie etiology of rinderp^t has been continued as vigorously 
as opportunity would permit, Init no very positive results liave been 
reached. We have not been able to cultivate the organism, and we have 
onlv been in a position absohitely to prove that the infectious material 
will not pats thioiigh tht Berkefeld filter \A nk m rinderpest will be 
continued anl although the &ul)ject is one which iia engaged the at- 
tention of tliL most prominent in\ estigdtore in the iiehl of bacteriology, 
it i' nevertheless hoped that hv continuous appluation and with proper 
methods we may be able to make a decided advance m this Ime. It 
would be a mattei of fundamental importanct it bv cultivating the 
bacillus if such it be we could eventually be alle to support the vimlent 
organism m iitio Ihe subject i^ certamb of sufficient importance to 
warrant an jutlaj of time and money, althougli it is possible tliat no 
fundamental lesults will be obtained. The fact that tlie organism does 
not pass the Berkefeld filter would seem to indicate that it should he 
visible undei the microscope. An iiltramicroscope reached this Bureau 
bOme four or fi\e months ago, and it was hoped that with this instrument 
further advance could be made in the studv of rinderpest. However, 
up to the present ti 1 ue i il no ] [ itunity to use the apparatus 

in any of i ui w orl 

Tlir BOTVNICAl SFCIION 01 THE BIOTOfRAI, LABOliATORY. 

The botanical section of the Biological laboratory, as in the past, has 
l>een mamlv engaged m pushing the heihaiium and systematic botany. 
It has continued its good relations with the botanical workers abroad and 
it? policy to obtain a return fir the materials sent out. The identifica- 
tions bv tlie foreign investigators ot Philippine materials have all been 
sent to the Philippine Journal of Science Mi Merrill went on a long 
leave toward the end of the leai after completing one of the most im- 
portant expeditions from i botanical standpoint, that has been under- 
taken in the Islands namely the ascent if Mount Halcon, in conjunction 
with Majoi Edgai A Meams of the 4rm> Air. Merrill having the 
privilege of accompanying the expedition organised by Major-General 
Ijconard Wood. 

The herbarium at present contains somewhat more than 4G,400 
mounted sheets, well arranged in herbarium cases, but as lias been men- 
tioned in the past reports, it is located in extremely cramped quarters. 
The additions received during the year were 7,326 foreign and 8,749 
sheets of local material. This is a larger amount, of both local and 
foreign material, than has been acquired during any previous year. 

During the past year we have been engaged in a systematic collection 
of wood samples, properly identified and labeled, with herbarium speci- 
mens to accompany them. With tlie aid of the Forestry Bureau this 
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collection has been r.iyidly augmented so that at the present time ]t 
contains representatives of a majority of the commoner commercial woods 
of the Islands. Of conrse, there is need of a large amount of collecting 
work before this series can be considered as approaching completion, hut 
even now it is crowded for space, as is the case with the herbarium. 

Early in the past year we built a bamboo structure for orchids at the 
rear of the main building and a large number of these plants have been 
lirought in for study. Many of these orchids have been sent to America 
to Mi. Oakes Ames, of the Ames Botanical Laboratory, North Easton, 
Massachusetts, for identification, and a paper on this material was pub- 
lished in the botanical section of the Philippine Journal of Science. 

Many determinations of botanical material sent in by the Bureau of 
Forestry and by private persons have been made during the past year, 
and several thousand determinations of wood specimens have also been 
undertaken for the Bureau of Forestry. Throughout, there has been the 
heartiest cooperation between this Bureau, the Bureau of Education, and 
the Bureau of For^try. For the past five months the timber-testing 
laboratory at Bilibid Prison, in charge of the Bureau of Forestry, has 
been conducted by Dr. Poxworthy, of the botanical section of this Bureau. 
The publications of the Bureau on botanical subjects may be ascertained 
by consulting the Philippine Journal of Science. 

Dr. Foxworthy has continued his studies on the comparative anatomy 
and histology of Philippine woods and the first paper on the subject will 
very soon appear. The work of Dr. Foxworthy relating to Philippine 
Gymnosyerms and Philippine Gaxvarinacea is not nearer completion than 
it was last year, as the necessary literature is still lacking. 

A number of observations and records regarding the growtii and the 
physical and chemical properties of commercial woods have been begun. 
Studies in conjunction with the Bureau of Forestry on the determination 
and classification of forest trees and forest products are under way. 

THE ENTOMOLOGICAL SECTION OF THE BIOLOGICAL LABOKATOKY. 

The entomological section has undertaken experiments in the cultiva- 
tion of silkworms as one of the new features of the work, and the inves- 
tigation of mcffiquitoes with reference to their life history and to the 
transmission of malaria by the Philippine forms has been continued. 
A list of 83 species of mosquitoes has already been published among 
which are 8 new ones and one new genus, and material now on hand 
will bring the number of species up to 100. A series of papers on the 
anatomy and biology of Philippine mosquitoes, including many drawings 
and various notes of the different stages of the life cycle, is well under 
way, but certain important gaps will need to be filled in before the work 
can he published. 

■ The entomological collection lias steadily grown and much work in 
identification and arrangement of specimens has been done both by 
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Mr. Schultze ancl by Mr. Banks. A large number of identifleations were 
accomplished by Mr, Sehultze during his, leave in Europe. The work, 
as is the case with botany, suffers miieh from lack of space and of assist- 
■ance in the routine of pinning and caring for insects. It seems prob- 
able that, rather tlian to engage one man especially for this purpose, we 
might train students of the High School and Normal School to undertake 
this work at a small compensation, sufficient, perhaps, to help out in 
their school expenses. Two of these young men have already been tried 
and have proved themselves to be very useful and possibly we can extend 
this service to advantage. 

The work of the systematic collection of entomological material has 
necessarily been kept in abeyance owing to our desire to cultivate 
the larger fiehi of investigation looking to the prosperity of the Islands. 
It is hoped that during the next year we can arrange some sale system 
by which we can obtain an income from the entomological work. 

The jtast year lias brought fewer notices of tlie ravages of locusts 
than previously. 

THE ZO'iLOOIOAL SKCTION OF TTIE JilOLOOICAL LABOBATOnT. 

iiiell \ ork during the j ast \ear has letn trndutted especially foi 
the pirpj-^e ot coUe tm^j 1 11 la although land -(he lit. leptile^ somemim 
mall and iepre=entatiie^ of other taima' neie buught m by the expedi 
tione sent out Tlie di'^tricts hr'^t coveied w(,ie m Banta^an Cebu 
and at Toledo and Minghnilla m. the lattei ] hnd Subsequently i 
part\ ^as dispatched to Zamboanga and thente U I'libela on Basilan 
Island and finally in Ma> I'tO'^ Messrs McGregoi and Celestino -Msjted 
the Island of Batan m the Batmcs giouj. collecting foi about two 
wpek^ and afterwards Kpeiidmg i month on the Island of Camignin to 
the north cf Apain Fne pa] trs ha\i. been published m the Philippine 
7onmal )t Suente and tmr aie leady for the }res& Iinportmt e\ 
changes r E specimens liave also been madi with tl < mustum at Honolulu 
[he collection of bird skins and of other specimens is steadily giowing 
and the number of duplicates is now sufficient foi us Mgoiously to 
push the question of then sale Indeed it might be proper toi the 
Bureau to attempt to picpare specimens in otlier directions fot tale 
ilfto and ultimately to establish a sales kjartment smiihi to that in 
oj eration at the a jmrium m Naples 

THE SECTION OP HS1£ *.NU FISHERllS 01 llfr JU I IL I IK K IT I •, 

This section (t the woik was onl^ btgm in Maich of the cuiient 
\eai when Mi \hiu T Seal was engagel to undertake the organization 
of the work Mr Scale lefort coming to thi Islands spent a nuntli 
n the stul ot the latest methods ot the tommei lal fisheries on the 
Atlantic toast of the United States He Msited tf e hshenes of Aew 
iotk Boston Gloucester and the Potomac Letters to the managers of 
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the principal fisliiiig companies were prouiired through the courtesy of 
the United States Bureau of Fisheries, so that a close inspection of the 
factor!^, vessels, nets, and other paraphernalia was possible. Mr. Seale 
paid especial attention to a study of the curing, canning, and disposition 
of the catch. On coming to the Islands he brought with him 300 
large-mouth black bass, which were secured at Fulsom, California, and 
which were transplanted with the loss of only 23 individuals. These were 
planted in tliree locahti^ at Baguio and on July 1 they were reported 
as being alive and doing well. At the same time, 2,000 of the eggs of 
the rainbow trout were brought, and almost all of tliese hatched, but 
owing to the high temperature of the water the process was so accelerated 
that the young fish had not sufficient strength to survive. It is possible 
that if the eggs were to reach here at the beginning of the cool season, 
when on occasion ice occurs oh the higher Benguet plateau, young trout 
might be sufficiently large and strong at the beginning of the summer 
months to withstand the temperature. However, it is believed that 
small-mouth black bass would be better adapted to the streams. 

In beginning the work in the Philippine Islands and in order to avoid 
e^pensive mistakes in developing the fisheries, the first essential is a 
thorough knowledge of the fish which are to be found, and therefore a 
catalogue has been etartetl covering points to be in*estigated in regard 
to every food fish in the Islands. The catalogue contains the native 
name of each ilah listeil, as well as tlic Englisli antl scientific names; the 
life history — that is, where the flsli is found, at what seasons, where the 
eg^ are deposited, how the young fry develop, and what food is taken; 
it gives the method of capture, of preserving and selling, and the value, 
as well as suggestions as to future work. A collection has been started 
simultaneous! V and in connection with this catalogue. This will rep- 
resent the food fish of the Islands, as rapidly as material becomes avail- 
able. There are now aliout 500 specimens. A card catalogue has also 
l)cen prepared of all the known species of fish in the Philippines, and 
one on tlic literature relating to the fisheries of these Islands and the 
adjacent waters is also under way. Mr. Seale has visited the markets 
each morning and lias noted the different varieties brought in as well 
as their appro.ximate abundance, and he has generally secured unfamiliar 
species for identification. He has differentiated those which are known 
to be poisonous or otherwise to he injurious. The fishing villages so 
far visited have been only Pasay, Malabon, and some parts of Tondo, 
where the native methods of fishing, as well as the nets used, have been 
studied. Mr. Seale also went out witli tlie Japanese fishermen operating 
in Manila Bay and has observed the method they employ and the fish 
they secure. There is a prosperous and growing industry carried on by 
Chinamen in the smoking and drying of fish in Tondo, and it is believed 
that this method of utilizing the food fish of the countiy is capable of 
great expansion. A study of the fish ponds has been carried on in the 
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ntij;ht 101 hood nf Mmi li mtl i coii'-iileiaiiU iinouiit I inloimalioii i- 
now available Onl\ the stieams neai Minih uiii tlic (ajiiit\ ol 
Eaguio, Benguft have as ^et been leathtd A taji number of small 
gobj were found m the Trmidad Rnei, neai Bagiiio md these pio\e<i 
to be of a speties new to science lhe\ will fuinish t plentifnl food 
supply for the blatk bass which Im^e been plantefl 

There can In no doubt as to the great \alue of the I'l lippino fi--li(i c* 
Theie occui Ime the well-known bangoi, oi niillv h-li tin. haiiol, oi 
mullet man\ species of groupers {lapo lopo) snuptucs pampano, tar- 
pon, bonito mackeiel, and al^o htrrmg and au(!io\Ks in countless nuni 
bers The tisheueB aie not onl^ tapiibh m fit is tin supph is lon- 
cerned of tilling the needs of the Jioiiit mail 1 1 imt i liige txport tiadt 
with China should be staited 

The fish bune\ \ehsd llhafio\<i will kave toi thise waters about Sep 
tembei 1 and will spend some time in ei:ploiatoi\ woik but it should 
once more be emphasized that the Islands can not depiud on this woik 
ilone foi idnncing the mterotts of then AsIkik- m tht best nnnnti 

NJ iD OI V nnisKlN 01 1 IS 11 1 IIS 

The section of ilth and fi«heiies ot tbt l)iolOr,i<il iil)Oiatoi\ hiionhl Im 
changed ho at to gi\e it the status ot a diMsion and ulttmatciv it muet 
have a permanent force, equipment, and Iiboritouea Not onlj the hsh 
but, as hati been pointed out m piLMOus uport-i, iponges, toials. pearl 
ojsteis, and other marine oiganisiiih au \ahiabk and if is as tim in 
this woik ah in an> othei that commercial advance and application can 
only come as a le-jult of careful hcuntihc Btud\ In othti woids, it is 
my hope to see established heie a well-e(|iiipped marine biolo^cal laboui- 
toi}, with aquaria a central station for imestigation in Manila and with 
one 01 more floating stations in laiious parts of the Islands The 
expente of this undertaking will undoubtedh be n turned to the Islands 
man\ fold in the ifUance of the hshing industi\ When this industry 
IS placed upon a nunc ad\anecd footing and when tlic prohts from the 
sale of dried h&h to China and other tountrich W^m lo l.c aiipuicnt it 
woald not be unieasonable to impose a net tax on all fishing tompanics 
and in that wa^ pav the e\pen80s of the manm biological sur\c\ \t 
the present time this would not b( feasible, so that the suggestion 
apphes onh to the ]ieriod when the business of the fisheries shall h.ui 
been thorougbh established on modem lines 

It IS one if the most important undeitakings lo iim II slu h I 
muine faun^ pushed as energeticalh and lapidh as is \i< s-il h ni I i1 
IS hoped that when the Alhatro^i departs the rhi1i]i|)in( (.unntiKiit 
will be m a posI^on to carry on the wiik thiiou^l \\ iiid \ dl hiUi i 
sufficient liboraton force and appliances, and il will llitii In i kcd lo 
fostei this di\ ision is iissiduoush is poss I le 
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THE CHEMICAL DIVISION. 

During the past year it has been found necessary to divide the chem- 
ical laboratory into two sections, (a) the section of general analytical 
work and organic chemistry, and (J?) that of weights, measures, and 
mineral analyses. 

THE OENKRAI, ANALYTICAL AND OUGANIC SECTION OF THE CHEMICAL 
LABORATORY. 

llip nuti 1 work it thi '.ection hif n(,rea^ed \en much lut i 
ialiin„ i? ha ifpeaied m tl e la«t mjnth or so 4ppro\iniatelv twice 
in mam anihsea were handled during the pa'it fiscal ^ear as m the 
jirecednig one The mciea^e has ansen m part fiom ceitam chsses of 
work ''ent in b> other Government Bmeau" hut it i« also due to the 
fact that the commercial interests m the Isiands are giadually coming 
to realize the mone^ ^alue to them of accurate chemical laboratory work 
and the labontoiiet therefore are fre<}uentl> calW upon for aasistince 
! > merchants 

The loutme work has been such that it Ubuallj lejuiied the time of 
three chemists and m iddition a poition of the time of all ct the forte 
of the chemical staff but whenevei opportunitj offer« the> do somf of 
the work of in\estigation The anahsea have been sj --tematized a=i fai 
as possible by confining each chemist to a certain class ol moA. and 
frequent consultations of the members of the staff are held to levelop 
the best and the quickest methods of pioceduie It has therefoie been 
possible for the men to liandle more «ork than foimerli Weekly meet 
ings if the chemists are held at which the recent advances m the science 
md the possibihties of the development of the economic produ(ts ot the 
Philippines are discussed. 

PUBLICATIONS .ANO INVESTIGATIONS OE THE CKEIIICAL LABOEATOHY. 

Dr. Clover, during the year, completed and published the i-esults of 
his investigations on the terpenes of Manila elemi, which has occupied 
his spare time during two years. He showed that the resin from an 
individual tree usually contains but one terpene, and in that way, by 
studying the individual samples, he was able to identify the various 
terpenes which go to form the mixture known as Manila demi, and to 
study their properties. The terpenes from Manila demi would unques- 
tionably be useful in varnish making and the residue which is left after 
distillation would also seem to be very excellent for this purpose, hut it 
appears desirable, as we have at our command in the Philippines a large 
amount of this product and therefore are in a position to secure prac- 
tically pure terpenes, that this subject he investigated as to the possibility 
of securing a higher standing for the oils than in the manufacture of 
varnish, namely, to utilize them for synthetic work. But little has been 
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done witli tliis i-lass of choiiiicul bodies in tliis resjjwi. but it docs not 
seem at all hopeless to carrj- on tlie work and ultimately to be in a posi- 
tion to synthesize a number of higher, important, commercial products 
from the terpencs in question. Work of this kind involves the beat type 
of chemical research and of course successful results can not be guaran- 
teed, hut at the pi-esent time indications are not wanting that one way 
of utilizing those products has been found, and work in this direction 
will be developed during the coming year. In order to make the synthetic 
work possible a complete knowledge of the terpenes tlu^uipelves is needed, 
and this was supplied by Dr. Clover. 

Dr. Glover left the service of the Oovenimeut on tlic 15th of January 
and Mr Richmond wa-. promoted to hia placL Duiing ibe firat part of 
the jear Mr Ujchmond completed Ill's ^\<iik on the Phih]ipine fibeis and 
fibrous substaiK es and their suitability for paper making the litei monthh 
being devoted especiallj to a slud> ot tin. floods iiid of the applitabihty 
of the sulphite piocess to the piepaiatino of papei pulp from hemp waste 
and the Philipjtine ^lasse' It ccrtunh would W m advantage if these 
materials could he worked by the sulphitL luxes'* as is the cate with 
wood pulp, and "Ui Rn,hmond\ lewultfl (-how that it is perfectly feasible 
and m fact advantigeous to mikc pipei fioni Jiemp wabte ind fioiii 
glasses bi this method Ml of the KRult= have bten pubhshcd m the 
Journal of Stience Mr Eichmond liaB shown tint good papei tan bi 
prepared from cogon grass from bamboo — ^both the dwarf bamboo and 
the stnictuial vaiiet^— from the waste from hemp trom a numbei of 
Philippine w oods, most prominent among h bicli i« 1 lu ni and from i>tlii.i 
Phihppme materials 

Mr Richmond is now hegiuning tht stud^ ol tbt I'bilippini oils ml 
the resouices of the Islands m this diiection A pielinunaij diwussion 
of the subject is alread\ at hand and wis wiittcn btfoie Mr Richmond 
left on his vacation tor the United &tat(H llie subject is one whuh will 
call foi muih furthei stud> and it pr..ba)ilj will oxluid ovu a yeai oi 
a year and a half, but its impoi-tance is such tliat tlic results will wari^ant 
the time and expense. A number of oils other tban those now consid- 
ered commercially can be prepared in the Philippines and can take 
their place in the world's market, and it is the object of this Bureau to 
make the information concerning tliese products available in such a 
way that the manufacturer will interest himself in the subject. 

Dr. Bacon during the year completed a jireliminary discussion of the 
Philippine medicinal plants. He investigated about 15 of the most 
important native plants belonging to this class and did some work on 
the physiologically active constituents wliicli he isolated. Judgment in 
regard to the value of all of this materia! will need to be delayed until 
we can have in the Philipi)ine Islands a trained pharmacologist; indeed, 
it scarcely seems advisable to continue to spend large amounts of time 
on Philippine medicinal planta unless such a specialist is on the ground 
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and until we uan bo in a jiosition t(i have cooperation between the 
ehemiatB and tlie pharniaeologist. Wlien tliis time arrives, the work, witli 
the aid of the botanists, will once more be vigorously pushed. Rita bark 
seems to i.ontam i very active alkaloid, eehitamiiie, and a number of 
plants hd\e been discovered which give a considerable quantity of 
berberme 

\ number of tlie native flsli and arrow poisons have also been isolated 
and etiuliLd Ihe fish poisons belong to the class of saponins. Biological 
work on this ■subject was carried on by Dr. Marshall in conjunction with 
Dr Bacon and jniblished in tlie Philippine Journal of Science. Dr. 
Bacon also vi-sited Taal Volcano during the year and once more collected 
a number of samples of interesting waters from the crater lakes, especially 
obtaining material from the central hot lake where this had previously been 
impossible. Tlie analyses of these waters furnished the basis for a memoir 

n tl at lak t Taal Volcano. Opportunity presented itself while 
tl q t n f ti adioactivity of these waters were being investigated, 
t tl Ij tl talj 8 of various substances by means of uranium salts 

n th u 1 1 1 Tl 18 paper is entireli of theoretic mterest but as it 
ull b a I on without li-sa 1\ antage the results were publishel 
The value of the stud> liei in the fatt that it givei a means foi the quan 
titatne measurement of the effect of the tiopital ■'unlight as compaied 
with that ot tempeiature zones Dr Bacon also assisted the Director in 
refuting some criticisms which had been made on work publ^hed b> the 
latter while ht was connected with the TJniversitj of Michigan and a'^ a 
result an experimental paper on the action of sodium on aceton was 
prepared and jublished Dr Bacon has taken up the investigation ot 
the gums re'-m'i and es=!ential oil'* wheie Di Clover left it 

A "^tudy on tin, oils used in perfume such as \lang \lang champaci 
and sampaguita has been begun an I sime data are a\ailable It la hoptd 
that during the pieient season we can ol tain tlie coi>peration of manufac 
tuiers 8) that tht hhoraton will be able to estahh^sh normals foi these 
products, which will serve as a basis for valuation. 

THE SECTION OF WEIGHTS, MEASURES, AND MINEKA], A^■ALYSES OF THE 
CHEMICAL LABOKATORY. 

Act No. 151!) of the Philippine Commission, regulating the inspecting 
and sealing of weights and measures, went into effect during the year, and 
as a result the actual work of standardizing has been begun. All of the 
weights, measures, and instruments of precision which have gone or 
are going to tlie provinces to serve as secondar}' standards have been 
compared, and the measuring flasks have been marked. The laboratories 
have received their fundamental standards from the International Bureau 
at Paris, and the instrument maker has built a comparator which is 
sufficiently accurate for all of our purposes. 

It became evident during the past few years that the price which has 
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Iklh cliargeil foi is=u\s v,]nU it v ib ii iti'^oinlilu ouv in this coTintrv, 
wai too high to ma],e the ausn vioik of inattaal value to tiii; iiiiucrs. 
and consequently a leduLtion in the schedule of charjiw was adopted. 
The present charge is a verv low {)nc, that 11 $1, 1!^aited States currency, 
for a gold as'.ai ah it h scauelv suffitient to cover our expenses unless 
\eri large lotK iit, taken m at a time However, it woumed extremely 
desirable m the interest'' of mineral development to givo the miners an 
opportunity to ha\c accuiate and autlioritatn l assays made at a prac- 
tically nonimal charge esptcially ao =!o mu<h work 0I' the laboratory is 
done witliout anv reniuntration 'ihe result his been that, whereas for 
the previous vtar we had 2J3 assa\s to retord during the present one we 
have 631, and during the season ot activity we have been somewhat over- 
crowded. As a mle very few samples are sent in during the rainy season. 
The presence of the assay furnace in tlie main building became ex- 
tremely objectionable, as a very good room whi<'h would be available for 
mineral analyses was sacriticetl, and conseipiently a suitill house was built 
for assays away from the main building and in that maimer space for one 
more chemist was obtained. The assay building contains the ore crusQiers, 
grinders, and all otlier necessary machinery and the crucilile and mufHe 
fumaees. This improvement has made it i)ossible for us to can^ on 
modem assay work with great facility. The nimihor of coal analyses and 
of calorific determinations has been very much Hiigiuented owing to the 
increased interest in Philippine coals. There were l.T of these dcbirmina- 
tions made during the preceding year tmd 75 during the present one. 
These figures do not include the work done foj- the division of mines aud 
for other Bureaus of the fiovenmieut, or for the luirpwcs of rcweiirch. 
They simply represent the work done for privati; iuili\ iiliialf; for |)ay. 

j'liiLtrrjKi: coals. 

Eesearch work of as great a scope as is at present iwssibh; lias been 
carried on and a number of contributions from this section have a])pearcHl 
in the rhilipi)ine Journal of Science. Dr. t'ox made extensive investiga- 
tions on the coals of the I'liilippinos, giving es|>ecial attention to their 
gas-producing power: All of Hiese coals are noncoking and it probably 
would not be profitable to use them for ordinary gas making, where Iho 
coke is an important by-product, but they could be MucccRsfuIly eut|)ioyed 
in a producer-gas plant which would save nearly llie entire value. All 
of our experiments indicate that the most econrmiical method for the 
consumption of Philippine coals would l>e as pro.lui'cr gas, mid the 
results have been so proiuising that the Bureau hopes to establisli a trial 
plant in the near future, if funds for this plant are given by the Commis- 
sion. When it is in operation we can add very definite data h) our 
present information. The empirical metho.ls generally used for tlu^ 
analysis of coals are not applicable to those of the I'hilipi.ines, owing Id 
certain peculiarities of the latter. Tlie Hiiulyscs, as lai-ncd 011 liy tlui 
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official metiiod, indicate our coals to bo of a much poorer ■quality than is 
actually the case. As a result Br. Cox was compelled to work oiit a 
method which gave satisfactory and reliable results and which showed 
our coal to be comparable with the sub-bituminous coal of America and 
of other plaees. 

The laboratory has been equipped for actual steaming tests under 
the boiler, and it has endeavored to obtain Philippine coals from rep- 
resentative sourcea, but unfortunately the amount so available has been 
very limited and from many places we have not been able to obtain any 
at all. Of course, we have completed all tests of other coals available 
in the Manila markets for purposes of comparison, but it is feared 
that unless we can have brought to the Bureau a greater variety of 
materials, the publication of the actual steaming tests will be greatly 
delayed. 

The subject of Philippine coals is of the greatest importance. We 
suffer here from coal prices wliich to the eonmiercial world are almost 
as serious as an epidemic of a contagious disease is to the multitude. 
Efforts in every direction should be made to advance the production 
and utilization of our Philippine depcffiits and to discover how much 
coal is available, and moie especially what its quality is. I have heard 
Philippine coals condemned by persons who are utterly unaware of 
their nature oi qualitj It is true that in order to bum successfully 
many varieties will probabh need a specially constiucted firebox in the 
furnace, as tlit, gas produced from this coal is so excesaive as to cause 
great heat m the stack and lo«s m the hiehoi but suieh boilers and 
hieboxe* can without gieat difficulty be so constiucted as to take ad- 
Mntagc of this uondition, and teitamh thete toaL can be used to great 
ad^antajft in a producer furnace b^ which means nearly all the com- 
bustible mitenil will be made available It is not gjod commercial 
practice to condemn a matenal simply on hearsay but it is good com- 
mercial practice thoroughlv to studv and examine coal which is as 
plentiful as that in the Philippine Islands and t ascertain the best 
method for its utilization A reduction m the coal price would be an 
inestimable gam to the inhabitants of the Islands. I believe that the 
Government should foster coal development in every way within its 
power, and the building of the producer-gas plant would be one of the 
means by which this could be accomplished. 

PHILIPPINE CLAYS. 

Inforjnation relative to the quality and distribution of clays in tlie 
Philippines is being sought more and more frequently and therefore we 
have undertaken work in this direction, paying attention to possible 
cement materials. The difficulty which the chemical division labors 
under is that while many clays are brought in and found to be proper 
for use, our knowledge of the extent of the deposits, their area, cubical 
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contents, etc., is n\<«[ iiu'iif^or. iinil wc iibo. witli llic cx.rption of a !W 
places in IIocok Norte, have not ae yet developeil a kiunvleilge of amiilc 
deposits of feklsipar ami quartz to assist in poi-celain makiiij:. Tlu' min- 
ing division, owinfr to its reor^aniKatioii. has a poaitioji vncant and ir [a 
proposed to enf;iif;o tlici-ein a niwn qualified esju'cially t'<ir tliis worlc. 
THE DIVISION OF MINES. 
llr. H. It. McCasliey. foniicil> Clii.^f of ilie liurean of Mines, and 
afterwards chief of this division in tlie Hiireaii of Science, left for the 
United Stated on July 1. Mr. Kveland, after conqdetinj; his work on 
the survey in Bengnet, resigned on Jaiiuarv 15 of tiiis year, anil Mr. 
McCaskey without returning, aleo severed liis conuection with the Bureau, 
consequently tlie work of the division of mines has hei'n in a somewhat 
disorganized condition. Mr. Ickis was on vacation in IJu' United States 
fioni August 'i to Fehruary 33 and as a resuit we luul prai-tically onlv one 
man in the field from July to Septeniln'r. Mr. Suntli was engaged on 
petrographic work on the Bengnet I'ocks and iu (he care of the fossil 
material, hut during the month of Scpteuilu'i lie was alile to visit IIik-os 
Norte to investigate the reported anhesliw an<l aianganese deposits in 
that region. The results have l)een jmlilished in (he Philipjiine .lournal 
of Science. After October 1 and to Heceuilicr .',. Mr. Smilli was not 
only writing up his material obtained in It'K-os ^Norte, but making ready 
for extended field work in Celnt, wlicre niucli ol the nia|) work had prc\ i- 
ously been preparetl by Messrs. (iooduian aud Icki-i. On l)cccml)er 'i Mr. 
Smith took the field and liegan Ihe large undertaking of geologic 
mapping of tjie coal regions of ('i.m]io4cla ami Danao fields in C'elra. 
He was joined by Mr. (loodman in .laniiary s(. »f to facilitate the work 
on the map. Mr. Smith. u|)on his return fnuu ('elm. was placed in tem- 
porary charge of the division and lias continued as acting director up 
to the present time. The extensive investigations in the gcolo^'v of the 
coal regions of ('elm and the pieparation of the uia)j. iis well as the working 
up of the materials wliicii weie then obtained. Iia\c oci upii'il much of bis 
time, but on April ?1 he was able to accouLpau\ an ciii'ditiim ol tl>e First 
Batallion of the Second Hegiment of the f'nited Stales Marines, Major 
E. H. Cole, commanding, from Ohmgapo lo M<iiiiil I'iiialubo in Zaui- 
bales Province. They returned to Manila on Mav ■>. During ihis tiuie 
he made a i-apid recfmnoissance of this unkuowiL region and also did 
some work in the vicinity of Hubig Bay. Mr, Ickis relunied to Marnhi 
on Fehruary 33 and was at once dispulciied to Ihe Cauiariries lo make 
a preliminarv inspection of the gold region ni the Mcimty of I'aracale 
and Mamlmlao. From there he went U. the island of I'olillo to inspect 
the coal workings and thence overlan<! fnun Infanla to Manila. The 
report is now being carefully prepai-cd, us much material has been 
gathered. ]'i-eliminary suggestions in regard to this i-egiou were pulj- 
Hshed in the n.ining number of the Far Kastern Heriew. 

Mr Henry (!. Fei>;uson arrived in Manila on March 2H to lake the 
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place left vacRiit by Mr. Eveland, and for the first month after his arrival 
he afisisted very largely in the petrographic work. On May Id he was 
sent as a member of an expedition of scientists to the Batanes Islands, 
and subsequently he proceeded to the Island of Camiguin to the north 
of Aparri. The material which he iias gathered on this trip, which 
relates to a group of islands but little known, is being prepared for 
publication. 

Mr. Goodman also made a rapid reeonuoiseance in the latter part of 
1906 in the Island of Marinduquo, paying particular attention to the 
load deposits reported to occur there. He was gone in the field about 
a month. 

Owing to the disorganized condition of the division, to the separation 
of so many men and to the fact that Mr. lekis was on leave, no publication 
excepting a contribution to the physiography of Cebu Island, by W. D. 
Smith, was made, but since we have once more begun systematic work, 
preas-bulleiin notices have been issued in each number of the Far Eastern 
Review, the division of mines baling adopted this means of reaching 
the public with information of interest relating to mining subjects. 
These bulletins contain special announcements, short articles of commer- 
cial interest, discussion bo far as is possible of nonmetallic minerals, and 
quotations and prices of chemicals and metals. The division has also 
cooperated in the editing of the mining edition of tlie Far Eastern 
Eeview and contributed four articles thereto. 

ORGANIZATION OF THK UIVISIOX OF MINES. 

It became evident tiiat to obtain the best results a reorganization of 
the division was neue-^an with a graded list of salaries, so arranged 
as to give eacl ne an app irtunity for promotion ; after the final adjust- 
ment the div n will be is follows : 

A chief of tl e division m ibarge of geology ; a mining engineer who 
shall hate chug of the section of mineral resources; a mining engineer 
and topographti a geologist who will take up petrography and ore 
deposits an assistant geologist, whose work shall be in nonmetallic 
minerals such as clays (oal'< etc.; and two field assistants. It is pro- 
posed m future to abandon the former policy of minute, detailed and 
expenBi\e suno^s of jarticulai regions which, while of great importance 
scientiflcallj d not co\er a sufficient amount of territory actually to 
gne us a rec nnoissan t, of the geology of the Philippine Islands. To 
co^er large areas m the minute way in which we began would take re- 
sources far greater than we tan ever hope to command. Consequently, the 
scope of the work for the future has been planned about as follows: 

1. Geological reconnoisaanee work. 

2. The investigntion of economic materialH, <:liietlj' of fuels and materials for 
construction. 

3. Statistical work. 

4. Mappinj;. 
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It IS 3>i<>].ose(l to Iniiii; tin Mojk lipfoir tlic i>ul)lif ii llic lolUnviiis 
senes of publications 

(a) An annual bulletin on tlie mineral u'srouiceb ot Ilic Philippine 
Aichipelago, to be issued at tlie dote of each ealendai mji This bul- 
letin will be statistical in chaiactor and we shall endea\oi to gather from 
all mining souices the results obtained during the pioeeding jear and 
the value of business done It should sene a', an e\.i(t judix of the 
mining mduitu in the Islands 

(6) Special geologic and geographic aitnlc whuli lini a ■-I'ii'iilitii' 
\alue and which will appeal m the Phihppiuc loiim il nt hcienfe. 

(c) A Bystem of piess bulletins consisting of -liott aitules and an- 
nouncemente of field work will, as heretofore, be given out in the Fai- 
Eastern Be view. 

(d) It is also proposed, with each publication in the Journal, to isKue 
separate sheets ot the geologic and topographic maps so that they shall 
be available to the miners. 

PltOPOSED NEW WOKK. 

When the work ou t\w, Cebu c-oal regions is foinjili'lKil, iuul tlie geologic 
map is now very nearly ready for the press, Mr, Smith will begin the 
reconnoissance work in Min<lanao which we have long liad in nilnd, 
while Mr. Ferguson and Mr. Ickis, with one assistant, will pi-oceed to 
Bulala^ao in Mindoro to study tlie coal fields of that region. Mr. Ickis 
and the assistant will execute the preliminary triangulation and run 
one or more level lines for control. Mr. Ferguson will fill in the 
topography with a plane table ami later make an areal map of the geology. 
While waiting for Mr. Ferguson to be ready to jn'oceed to Mimloro, 
Mr. Ickis will take the field in Masbatc, where he will map approximately 
40 square miles. He will tlien, after tlic work in Mindoro is conipleteil, 
be joined by Mr. Ferguson and the assistant. '\lui i-econnoissance of 
Mindanao is planned to cover the Davao ilistrict, the ilistrict of (!agayau, 
that of Placer, the Agiisaii Iliver, and Zamboanga. The party will 
consist of Mr. Smith, air. ("Joodman, possibly Mi'. Ickis or Mr, Fer- 
guson, and an assistant. The connuamling general of the Department of 
Mindanao has promised cooperation and assistan™, together with the 
detail of men to make this expedition a succ^ess. 'I'he work will jirobahly 
occupy iive months. When the party returns, three months at least will 
be needed to iiuish the report. 

I'l'BLIC.VTIONS OV Tlll-l IIIVISION ()!■■ MINKS. 

The following articles arc in press or completed for publication: 
Oeography and Geology of tlie Bagnio Mineral Region, with maps, by 
A. J. Bveland; Petrography of Some Benguet Rocks, by W. 1). Smith; 
The Asbestos and Manganese Jleposits and Related (ieology of Ilooos 
Norte Luzon P. J., by W. D. Smith; The Cornpostela-Danao-Carmen 
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Coal Fields of Ceini, I'. 1.. ivitli topographic, geologic maps and relief 
iiiodols, liy \V. J). Siiiitli Hint J. ii. Uwastney; (lontri but ions to the 
Hhysiograpliy of the Philippine Islands: the Region of Mount Pinatubo, 
Zambales Province, 1'. I., by W. I). Wiiiitli; (Jeological Reconnoissanee 
fn-oin Infanta to Laf^mia do Bay, Luzon, I'. 1., by H. M. Ickis. 

NKKDS OF THE mVTSIOX. 

lilt, lni>-nn In- j I'-t iiiissed through its reorgani nation iind it is 
\et too taiU to txpett the E;reateat reBults. However, it might be well 
liert to mention =onie of the needs I have snggested in the preceding year. 
One necessity tonsists in more ample floor space. The geologic, paleon- 
tologic and pttiogra])hic collections are gi-owing, and with the field 
work planned together with the nietliod of rapid reconnoissanee, these 
neeessaij ^djunttft to geologic work will increase more rapidly in the 
future than in tlie past There certainly should be here a well-organized 
collection tipifvmg the mineral resources of the Islands and it is iin- 
])ossihie to ( ire for iiicli a collection in the few rooms which can now 
lie aisigned to the dnibion The plan of the lalmratory wing which has 
lieen prepared will make ample provision for necessary e.vpaneion and it 
IS hoped that befoie another year is completed we may be in a position to 
advance our lolleLtion rapidiv. The library of the geologic, niineralogic, 
and petrogiaphic section of the work has grown as rapidly as funds would 
permit, but just as is the case with tJie work in fisheries, we are as 
^et hut pooilv equipped Other divisions which began at the time of 
the organization of the Buicau of Government Laboratories are therefore 
far ahead of the later additions, and much must be done in the way 
of gnmg the division of mines more ample library facilities. 

The subject of topographic surveys has already Iwen mentioned; tlie 
success of the division of mines depends upon this class of work, and we 
could coittr \Lr> much moie ground if we were able to rely upon completed 
topographic map'' Hone^er, as at the present, time this is out of the 
qiustion tlie duision inu^t endeavor to do what it can. In the last 
i\ propriation lull theie wcie given to tlie division of mines two positions 
fit topogi apliei s The opportunity to study on new geological work 
IS so gieat that it might not l>e impossible to obtain two promising young 
men just linxlimg their liachelor's course in the L^nited States, as tem- 
poral assistants for cme or more years; the salary would be enough to 
pa> expenses and what these graduates would learn would more than 
amph iepa\ them for the time spent in coming here. Until we can 
discover whether this c<nirse is feasible, the two positions in question 
will lie filled tempoiaiih, as field work requires. 

It IS hoped that within the next year the plans which have lieen out- 
lined will haie giien encouraging results. Everyone realizes that we 
could do more with twice the staff and still more with three times the 
number of men, hut oui work in the field o£ mining and geology must 
be limited b\ the siini'' which the Government can actually afford, and it 
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is U> till! iiitciwl nf ciun- iik-hiImt i>r the (li\isioii acliM'lv ti> [.iifli liiw 
wovk within tlio iiiisaiis allowed liini and not to lut lii;^ iiiiiid dwolt on 
what might he pttttsibb were he eonfronti'd hy ilitfi'iciit nmilitioiis. Ac- 
tive cooperation lietween tJie niininf; ami dioiiiical divisions is nee:c'BSiirv, 
with full realization that reeeardi is for all who have the means and talent, 
and that no ariiitrary line can he drawn ivliere tlio fimctionM of one 
division eisase and those of the other hejrie, witluuit seriously ham])ei'ing 
work wiiieh is in the interest of Hie Island^. 

THE DIVISION OF ETHNOLOGY. 

The division ol etlinologv of the Bureau of Education was tranafeiTed 
to the Bureau of Science on Noveniher 1, 1901). Fi-oui tlie time of its 
hL^inning as the Buieau of >on-Christian Tribes, this portion of the 
tdentific work )t the Government has heen moved from one phu-e to 
another In each m'itanee a great loss in valiiiihle material ii'sulted. 
ihere wai absohitely no space m the Bureau of Education for displaying 
what w 18 on hand and owing to the aetivity of the exposition hoard for 
the LrmBiana Puiehase txpoMtion, niueh material was gathered in the 
last few >earb which urgently netded atteuti.m and dis|)lay. The method 
of stoiing tht exhibitH and the numerous tcanslVrs t(. wliieh tiie glass 
ta«es had been subjected resulted in mueh ilestnielion and hreakiige. It 
was eonseqiienth a gieat advance in the inteiesis of this division when the 
Bureau of Science was able to secure the control of the entire ii|j|ier tloor 
of the building foniierly occupied hy the Bureau <>\' Arebitecliire. The 
length is approximately 150 feet and the width about 70 feet, and the 
floor space is divided by half partitions. After this building had deli- 
nitely been assigned to the Bureau of Science, contracts were let foi' its 
repair and for the construction of a nuniher of glass cases and frames to 
display the exhibits. The moving was very nnu-b delay.'d and only oui- 
pleted at the time of writing, so that the work ..f the division m the 
immediate future must be the thorough overhauling, cleaning an<! re|.air- 
ing of all exhibits and placing of them in 1heir fulurc h^-alioiis. It is 
intended to open this museum to the |)ublie. hut ohviousiy this eiiii not l>e 
done until everything ia in order. An ins|.eclioii of llie iniilerial oii IuiikI 
makes it evident that some money will n 
mechanics to tit glass and to repair the c 

The ethnological work has suITen-i owing lo the fad that Dr. M.m 
L Miller its chief, wat* most seriouslv ill during the year and was liii 
compelled to leave for the Vnited States for vacation and recu|.crat 
He will return about the middle of (Icf.her. During this interval^ 
affairs of the division have been in charg.^ ol Mr. ( l''''^''''- " '" '''^ 
at work on the material gathere«l during a tri|. to Min.laiiao. whei( 
studied the customs, habits and etbm.h.gy .if the Suhanos ^ I he l-ubl 
tion has not been completed, it having heen^delaycHiJn u^iin o^^ ^ 

surroundings of the division, and now Mr. ■" ' 

devoted to placing the exhibits in their proper 



. broke! 



■ order. 
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will be thoroughly edited and jirepared for publioutioji upon thu return 
of Dr. Miller, Two other manuscripts have been Bubmitted and are 
now in the hands of the printer. One, an Bnglish-Igorot Vocabulary, 
by the Heverend W. (', t'lapp, and the other on the Batan Dialect aa a 
member of the Philippine Group of Malayan Languages, by Otto Scheerer. 
Both of these are important contributions to linguistic studies and they 
will be ueeful to travelers. It has therefore been decided not to publish 
them as numbere of the Philippine Journal of Science, but rather to 
issue them in the same form as tlie Journal as separate publications at 
cost price. Another msinuscript of Dr. Najeeb M. Saleeby on the history 
of the Moros is now in the hands of Dr. Miller for editorial reading. 

With the aid of the division of mines, as good a map as is possible at 
the present time of Jolo and Mindanao has been prepared to accompany 
Dr. Saleebj's work, the second jiortion of which will relate to the 
Moroe of Mindanao. 

It ia hojied that all the papera now in preparation will be published 
during the coming year, but necessarily they are all somewhat delayed 
owing to the absence of Dr. Miller. 

In its present quarters, with its staff intact and with its increased 
facilities for caring for exhibits, the ethnological division should begin 
a new era and we should steadily endeavor to increase our collection. 
If such collections are delayed too long the available material for thein 
will rapidly diminish, and later, great difficulty will be encountered in 
completing a picture of the wild tribes of the Philippine Islands aa they 
at present exist. It will be the aim of the Bureau to foster this division 
to as great an extent as its means will permit. 

THE PHOTOGRAPHER. 

The number of prints made during the last fiscal year was \cry much 
greater than in any similar preceding period, the total being well over 
20,000. One class of work was undertaken for which there had previ- 
ously not been much demand, for during the year we made 31S lantern 
slides. The photographei', Mr. Martin, made two expeditions, one to 
Mindanao where he photographed a good series of Subanos, taking about 
five weeks, and another to Mayon where he obtained collections from the 
volcano, having ascended the summit of the mountain during the e.\pedi- 
tion. The work of replacing the old negative envelopes, of cataloguing 
and classifying all negatives, and of completing the catalogue begun by 
the Honorable the Secretary of the Interior occupied about six weeks 
toward the end of the fiscal year. In order to make the work at all 
possible, four temporaiy employees were engaged who spent all their 
time on our negatives. The result is that at the i)resent time all the 
envelopes have been typewritten, the negatives have been classified and 
numbered both in the regular album and catalogue and only a few varied 
subjects remain to be adjusted. 
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THE POWER-PLANT. 

There have hfen no ailditiom to or alteratJoiis in tliu iiower-plaiil 
the only change Leing in httm^ up thi" hoilcis to make ivdjioiation ttsts 
of fuels During the lattei part of the lear wc oblimLd from thi 
Bureau of Foiestry, bv tiansfei an impregnating ap|)aratu9 for wood 
which 19 sufhcientli Urge to handle a laihoad tit Ha appaiatus is 
now set up in tlie hoilei loom and piepaied for opeiation One difhcultv 
hes m the fact tltat the coat of creosote in these Iblalld^ n high 

The engineir during the ^ear ha"* piejiaud a plan t u i produtei gas 
plant which \ic hope to he ahlc to erect m loniieitioii with oui lioiler** 
and m which we expect thorough^ to test om Pliihppine coals The 
cold storage loom has been imp]o\ed hv additionil insfulation ^nd m 
that way we li<i\t abiv much tnt down the e\{}ciisL I lie workshop has 
completed quite a number of jobs and nmeh hai 1 ecu done m the w n 
of repairing and keeping apparatus m ordti A ntw universal milling 
machine has added much to the efficiency of the machine shop \\c 
ha^e dining the \eai been able to employ two oi tliiet Idipmo bov^ as 
■student apprenticet without pa\ The lesults ha\( been quite Kati',fac 
tory So far we havehadsix of tlicse bo^h twolii\f found cmj lament 
in other Bureau'^ one m the Bmeau of Navigation rue will i ( ii 
mercial firm m Manila, and two remain as wtudents in thi shop 
I am, verv respectfulH, 

I'uiT, (!. Fi!i.:i'.it. 
Director of the Bureau of Science. 

The Sechctahy of Tnii iN'raiitoit, 

Manila, P. 1. 
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—Ciimparatli'K laW of Keruim ami ul.her jiretiiinilioiif in 
during thefigcol ymn 190(1 ami 1907. 



'ih iind dixpuaeil of 



Vaccine virus! 
Prepared ____ 
Disposed of., 
iiitl-rlnderpeet: 

Prepareil 

D1apo8edof_- 
lagiie prophj-inc 

Prepureil 

Dfspoaei] cf.. 

UftLleln: 

Prepared 

Disposed of _. 

Diphtheria, antibi 
Prepared 



Disposed of ,- 

Ln(i-pli«uc semi 

Prepared — 



653,537 
529,902 



—Oirnjmrol-ire tiible ofrovline nork pn-j'ormed by the Bumrii of .Sdmm 
during the fiscal, yeiim I90li <md 1907. 



FuelB, coala, wood, gas, pctrolcviiii ' 

Rooks and mtnerals' 

Metals and alloys- — 

Food, alcohols, and beverages'. .. 



," Chemical Htvlsl 
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